This survey examines pain management after thoracotomy in Australian hospitals. Questionnaires were sent to senior thoracic anaesthetists at 27 hospitals (16 public and 11 private) with thoracic surgical units. Twenty-six anaesthetists replied and 24 responses were included in the analyses. Seventy-two percent of respondents were from hospitals with acute pain services (APS), and in 94% of these hospitals patients are reportedly visited by the APS.
Pain after open thoracotomy is considered one of the most extreme forms of postoperative pain 1 . Poorly controlled pain after surgery contributes to deterioration in respiratory function 2, 3 . Patients undergoing thoracotomy often have pre-existing respiratory impairment and may have lung tissue removed in surgery. It is particularly important to optimize postoperative analgesia in these patients, as poor analgesia contributes to further deterioration. A variety of systemic and regional methods of pain relief have been described for post-thoracotomy pain 4, 5 . This study identifies methods used in Australian practice.
METHOD
A list of public hospitals performing thoracic surgery was obtained from the Royal Australasian College of Surgeons. The chief thoracic anaesthetist at each of these hospitals was contacted and private hospitals were identified from these sources. The chief thoracic anaesthetists in public and private hospitals were sent a survey questionnaire. Replies were collated. Data were excluded from any hospital that performs fewer than twenty thoracotomies each year. These hospitals were considered to have insufficient local experience to warrant inclusion.
RESULTS
Chief thoracic anaesthetists from 16 public and 11 private hospitals were surveyed. Replies were received from anaesthetists at 26 hospitals (16 public and 10 private) that together perform about 2700 thoracotomies annually. Twenty-two hundred thoracotomies are performed in the 16 public hospitals each year, with a range 30 to 300 procedures per hospital per annum. Five hundred thoracotomies are performed in the ten private hospitals, with a range of 10 to 100 procedures per annum. Two private hospitals that perform fewer than 20 thoracotomies each year were excluded from the study.
All but one of the public hospitals have an acute pain service (APS), and thoracotomy patients are reviewed by that service in all but one of these hospitals. Three of the eight private hospitals have an APS and all three review post-thoracotomy patients.
Thirteen different types of post-thoracotomy pain relief were listed in the survey. The types respondents reported using "often/always" are listed in Table 1 . Methods of pain relief used "sometimes" or "often/always" by over half of the respondents included nurse-controlled intravenous opioid infusions, intravenous patient-controlled analgesia (IVPCA), epidural infusion, intercostal nerve block with local anaesthetic (ICNB), non-steroidal anti-inflammatory drugs (NSAIDs), and paracetamol. All but one respondent reported using epidural analgesia.
Respondents reported using several methods of pain relief infrequently. Subarachnoid analgesia and intravenous ketamine infusions are "never/rarely" used according to the anaesthetists surveyed. All but one respondent reported using cryoanalgesia and transcutaneous electrical nerve stimulation "never/rarely." Respondents indicated that paravertebral and interpleural blockade are used "never/ rarely" in all but two hospitals. Intramuscular or subcutaneous opioids are used in five hospitals.
Of the 12 hospitals where over 100 thoracotomies are performed per year, anaesthetists at 10 use epidural analgesia "often/always" and 10 consider it the best method of treatment. Epidural analgesia is the most common method of analgesia used in five of these hospitals.
Twenty-two of the 23 respondents who answered the question use local anaesthetic plus opioid for epidural analgesia and one uses opioid alone. No other epidural drug regimens are used. Epidurals are placed in the mid-thoracic region in 21 hospitals according to respondents and in the lower thoracic region in two hospitals. All respondents who use epidural analgesia administer the drugs by infusion. Two reported the use of epidural boluses and one of patient-controlled epidural analgesia. Epidural analgesia is continued for one to three days by 19 of the 23 respondents and for longer periods by four.
Seven respondents do not use epidural analgesia in patients receiving subcutaneous heparin. In 15 hospitals, previous administration of heparin is not considered a contraindication to epidural catheter placement. One respondent is guided by APPT testing.
Overall, the most commonly used postthoracotomy analgesia technique is epidural analgesia ( Table 2 ). It is the most common technique used in 13 hospitals, and one of the three most common techniques in 21 of the 24 hospitals. Nurse-controlled intravenous opioid infusion is the most common technique in five hospitals. IVPCA is the most common technique in five hospitals, in three of which it is combined with a regional block. One of the three most commonly used techniques is nurse-controlled intravenous opioid infusion in 16 hospitals and IVPCA in 17.
Epidural analgesia was considered the best type of analgesia by 19 respondents and IVPCA (in four cases combined with regional block) considered the best by five. In six cases, the technique that the respondent considered best was not the technique used most often. In all cases, however, the technique considered best by the respondent was listed as one of the three most frequently used techniques.
Post-thoracotomy patients are nursed in a highdependency area in 13 hospitals (five in an intensive case unit and eight in a high-dependency unit). In 11 hospitals, these patients are nursed on the standard surgical wards.
Most comments on the questionnaire were related to the use of epidural analgesia and to combinations of techniques. Several respondents noted an increase in the use of thoracoscopy and video-assisted techniques that reduce the need for open thoracotomy and generally lower analgesia requirements. Three respondents commented that although they consider epidural analgesia to be the best form of analgesia, the serious nature of potential complications restricts its use. Two respondents stated that there is resistance 521 ANALGESIA FOLLOWING THORACOTOMY Anaesthesia and Intensive Care, Vol. 25, No. 5, October 1997 from nursing staff to its use and two commented that use of epidural analgesia in private hospitals is less advisable, as there may be no resident anaesthetist.
Other reasons stated for restricting the use of epidural analgesia included insufficient familiarity of staff with the technique, inadequate numbers of trained nurses, and the necessity to nurse all patients with epidurals in intensive care wards. Several respondents considered intravenous opioid infusions controlled by nursing staff or patients combined with regional block to be almost as good as epidural infusion. The regional block most preferred was intercostal nerve block.
Two respondents commented on the variability of interpleural analgesia, which had led one to abandon its use. Several respondents inferred or stated that combinations of analgesic techniques are used. Three anaesthetists stated that combination therapy is always used, including IVPCA with paravertebral block and NSAIDs, IVPCA with intercostal nerve block and NSAIDs, or epidural infusion with NSAIDs and paracetamol.
DISCUSSION
In many developed countries, the use of thoracotomy has decreased along with conditions requiring its use. The surgical technique of thoracoscopy, with or without video assistance, has also superseded open thoracotomy in many operations. Despite reductions in its use, open thoracotomy remains the only suitable technique for major lung resections and lung transplantation.
The aims of analgesia after thoracotomy should be to prevent suffering and to minimize deterioration in lung function following surgery and anaesthesia. To this end, the chosen technique must include good analgesia during deep breathing and movement to allow coughing and physiotherapy. Pain after open thoracotomy may include somatic pain from the thoracic wall, disrupted costochondral and posterior rib joints, compression of the dependent shoulder, visceral pain from the pleura and diaphragm, and neurogenic pain from damaged intercostal nerves 5 .
The most common post-thoracotomy analgesic technique in Australia is continuous infusion epidural analgesia with a mixture of opioid and local anaesthetic via a mid-thoracic catheter continued for one to three days postoperatively.
There are a large number of studies relating to epidural analgesia, particularly with opioids, for thoracotomy and other surgical conditions. Some support the use of various opioids 6 and combinations of opioids with local anaesthetics 6, 7 . Others support the use of epidural infusions 8 and the safety of this technique on general wards when supervised appropriately 9 . However, epidural analgesia remains controversial 10 . It is impossible to state which drug regimen and site of catheter placement is optimal for a given surgical procedure. No consensus has been reached on which opioid should be used for epidural analgesia 11 , where patients should be nursed 12, 13 , or whether subcutaneous heparin is a contraindication to epidural analgesia 14 . The results of the present survey confirm this lack of consensus, with one-third of respondents avoiding epidural insertion after subcutaneous heparin and two-thirds allowing it. Respondents reported that patients with epidural analgesia are nursed in high-dependency areas in about half of the hospitals and in standard surgical wards in the other half.
The use of epidural analgesia was no less common in private hospitals than in public hospitals. Several 522 T. M. COOK, R. H. RILEY Anaesthesia and Intensive Care, Vol. 25, No. 5, October 1997 IVPCA=intravenous patient-controlled analgesia NSAID=non-steroid anti-inflammatory drug ICNB(LA)=intercostal nerve blockade with local anaesthetic respondents commented on the risk of serious complications with epidurals. Complications such as hypotension, respiratory depression and sedation are easily detected and treated, but it is reasonable to question the advisability of using this technique in hospitals without resident anaesthesia staff. Several respondents reported that analgesia techniques are often combined. This balanced analgesia approach has much to recommend it 15 . NSAIDs may reduce pain scores after thoracotomy by up to 60% and opioid requirements to a similar degree 16, 17 . Serious side-effects related to short-term perioperative use are infrequent but are more likely to occur in the elderly and in those with renal impairment 18 . When regional analgesia is used as the principal method of pain relief, shoulder and visceral pleural pain may be a problem if the nerve supply is not blocked by conventional regional analgesia. Such pain is often amenable to simple analgesics 5 . There is no clear evidence to suggest that NSAIDs improve analgesia after thoracotomy when epidural analgesia with opioids plus local anaesthetic is used 4 .
Paravertebral blockade provides extensive regional blockade and may be given by infusion. It has a potential advantage over epidural analgesia in that it avoids bilateral sympathetic and motor blockade 5, 19 ; however, it is rarely used.
Interpleural analgesia is used infrequently. Two respondents noted its unreliability. Clinical studies also appear to produce conflicting results with some showing brief improved analgesia 20, 21 and others finding this technique no better than placebo 22 .
No respondent reported using intercostal cryoanalgesia regularly. This technique has been associated with areas of prolonged anaesthesia and neuralgic pain 23, 24 . Intercostal nerve block with local anaesthetic, which is widely used, avoids these problems, but the effect of a single injection is relatively shortlived 25 . Insertion of an extrapleural catheter may prolong the block 26 .
Ketamine has the advantage of producing improved analgesia after thoracotomy without respiratory depression 27 . Further research is necessary to determine its usefulness and safety profile, particularly in combination with other analgesic techniques.
Despite reports of the efficacy of epidural analgesia with adrenergic α 2 agonists and intrathecal opioids 28, 29 , these techniques are not currently used.
We found little difference between the types of analgesia used in hospitals performing over 100 thoracotomies each year and those performing fewer than 50. The attitudes expressed regarding optimum choice of analgesia, epidural management and nursing care were also similar between public and private hospitals, although more thoracotomies are performed in public hospitals.
Public hospitals appear more likely than private hospitals to have an APS. Patients who undergo open thoracotomy in a private hospital are more likely to receive nurse-controlled opioid analgesia than their counterparts in public hospitals and less likely to receive patient-controlled opioid analgesia, NSAIDs or paracetamol. The absence of an acute pain service and a resident anaesthetic trainee in private hospitals may account for these differences.
An optimum technique was not identified in a review of techniques for post-thoracotomy analgesia that concentrated on well-performed, controlled, double-blind studies 4 . At present, most Australian hospitals use epidural analgesia, combining a local anaesthetic with an opioid, as the technique of choice. In a significant proportion of hospitals, patient-and nurse-controlled opioid infusions are used and frequently combined with a regional block. The use of combination or balanced analgesic techniques is common and is supported by the literature.
